Construction of metabolic operons catalyzing the de novo biosynthesis of indigo in Escherichia coli.
The efficient production of the textile dye indigo by fermentation has been a goal since the early 1980's when the first bacterial strains capable of this synthesis were constructed. We report here the development of a recombinant microorganism that directly synthesizes indigo from glucose. This construction involved the cloning and genetic manipulation of at least 9 genes and modifications of the fermentation medium to help stabilize the biosynthetic activity. Directed genetic changes in two operons caused significant increases in reaction rates and in the stability of the catalytic enzymes. This example of whole cell catalysis by a recombinant Escherichia coli represents a novel and environmentally sound approach to the synthesis of a high value specialty chemical.